Development of phenotypic screening assays for γ-globin induction using primary human bone marrow day 7 erythroid progenitor cells.
Sickle cell anemia (SCA) is a genetic disorder of the β-globin gene. SCA results in chronic ischemia with pain and tissue injury. The extent of SCA symptoms can be ameliorated by treatment with drugs, which result in increasing the levels of γ-globin in patient red blood cells. Hydroxyurea (HU) is a Food and Drug Administration-approved drug for SCA, but it has dose-limiting toxicity, and patients exhibit highly variable treatment responses. To identify compounds that may lead to the development of better and safer medicines, we have established a method using primary human bone marrow day 7 erythroid progenitor cells (EPCs) to screen for compounds that induce γ-globin production. First, human marrow CD34(+) cells were cultured and expanded for 7 days and characterized for the expression of erythroid differentiation markers (CD71, CD36, and CD235a). Second, fresh or cryopreserved EPCs were treated with compounds for 3 days in 384-well plates followed by γ-globin quantification by an enzyme-linked immunosorbent assay (ELISA), which was validated using HU and decitabine. From the 7408 compounds screened, we identified at least one new compound with confirmed γ-globin-inducing activity. Hits are undergoing analysis in secondary assays. In this article, we describe the method of generating fit-for-purpose EPCs; the development, optimization, and validation of the ELISA and secondary assays for γ-globin detection; and screening results.